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Heart–lung transplantation in a patient with large aortopulmonary
collaterals by means of an extended approach
Klaus Kallenbach, MD, Andre R. Simon, MD, Axel Haverich, MD, and Martin Strüber, MD, Hannover, Germany
F or combined heart–lung transplantation, median sternot-omy represents the standard approach, allowing expo-sure of the ascending aorta, both caval veins, and thedistal trachea.1 However, aortopulmonary collaterals at
the dorsal aspect of pulmonary vessels cannot be reached. Here we
report of an innovative approach combined with atypical cannu-
lation for cardiopulmonary bypass (CPB) to control severe aorto-
pulmonary collaterals in a patient requiring combined heart–lung
transplantation after multiple congenital heart operations.
Clinical Summary
A 25-year-old female patient presented with congestive heart fail-
ure of New York Heart Association class IV, vertigo, and central
cyanosis. She was born with atresia of the pulmonary artery, a high
ventricle septal defect, and multiple aortopulmonary collaterals,
and she was operated on several times for re-establishment of
pulmonary circulation: placement of a right-sited modified Bla-
lock–Taussig shunt and unifocal attachment of a bronchial collat-
eral vessel, resection of the infundibulum, and connection of the
right ventricle to the pulmonary artery combined with closure of a
ventricular septal defect and placement of a Blalock–Taussig
shunt. Postoperative arterial pulmonary hypertension required re-
opening of the ventricular septal defect and banding of the ho-
mograft. However, arterial pulmonary hypertension persisted and
finally led to Eisenmenger’s reaction combined with persistent
aortopulmonary collaterals perfusing both the left and right pul-
monary arteries (Figure 1). Because of rapid clinical deterioration
but absence of alternate therapeutic options, the young patient was
listed for high-urgency combined heart–lung transplantation.
After allocation of a suitable organ, the patient was prepared for
transplantation. The chest was opened by using a clamshell inci-
sion. The ascending aorta, aortic arch, proximal descending aorta,
and hilus of the left lung were prepared. Normothermic CPB was
established by means of cannulation of the ascending aorta and
percutaneous insertion of a long cannula reaching the right atrium
(Heartport) through the left femoral vein. Then, a second aortic
cannula was inserted into the distal descending aorta and con-
nected to CPB, and the patient was cooled to 26°C. When the heart
started to fibrillate, the aorta was clamped beneath the left subcla-
vian artery and also directly above the distal cannulation. After
left-sided pneumonectomy, several aortopulmonary collaterals of 5
to 8 mm connecting the clamped aorta and both pulmonary arteries
were isolated and ligated. Aortic clamps were opened, and re-
warming was initiated. Meanwhile, right pneumonectomy after
mobilization of severe adhesions was undertaken. Thereafter, mo-
bilization of the heart was commenced. Serious adhesions fixed the
massively enlarged heart at its dorsal aspect, which was not reach-
able by using the clamshell approach. Therefore a partial caudal
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Figure 1. Demonstration of large aorto-
pulmonary collateral before combined
heart–lung transplantation. A com-
puted tomographic scan identifies large
collaterals, with its origin from the mid-
dle portion of the descending aorta to
both lungs.
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median sternotomy reaching from the transverse sternotomy to the
xiphoid was conducted. By using this approach, all aspects of
the heart were accessible. The ascending aorta was clamped, and
the heart was excised. The trachea was shortened and prepared for
anastomosis with the graft. Both phrenic nerves were preserved in
cuffs. Before orthotopic implantation of the graft, the distal aortic
cannula was removed, and CPB was continued through the cannula
in the ascending aorta. The operation was continued in a standard
fashion by anastomosing the trachea, aorta, and caval veins. After
careful deairing, blood flow was revived, and the heart started
beating in sinus rhythm after adequate reperfusion. Weaning from
CPB was undertaken without problems. Both transverse and me-
dian sternotomies were readapted with sternal wires, and the
thoracotomy was closed in a routine fashion.
Postoperatively, 2 rethoracotomies were required because of
bleeding. Otherwise, the postoperative course was uneventful.
Today, the patient is doing well and runs a business on an island.
The incisions healed without complications but with excessive scar
tissue, and the thorax is stabile (Figure 2).
Discussion
Median sternotomy represents the standard approach for combined
heart–lung transplantation, allowing excellent access to the upper
and anterior mediastinum.1 However, a clamshell incision allows
more extensive access to lung hili and dorsal mediastinum.2,3
Marta and colleagues4 reported an inverse T incision, combining a
clamshell incision with a partial proximal median sternotomy for
access to anterior, supra-aortic, and lateral mediastinal structures.
However, the remaining caudal sternum makes access to the pos-
terior and caudal aspects of the heart difficult. To allow mobiliza-
tion and luxation of the severely adhered heart, we added a partial
distal median sternotomy to the clamshell incision.
The combination of both incisions has not been reported pre-
viously. It allows excellent exposure to all relevant structures that
must be dissected for heart–lung transplantation as a redo case but
leaves the upper sternum intact. Possible injury of mediastinal
structures during resternotomy can be avoided, and postoperative
stability of the thorax with intact upper mediastinum will quicken
recovery.
In anticipation of aortopulmonary collaterals, we chose the
clamshell incision initially. With use of double cannulation for
exclusion of the descending aorta from perfusion and establish-
ment of hypothermia, we safely controlled the collaterals. This
cannulation technique has not been described yet for controlling
severe aortopulmonary collaterals during heart–lung transplanta-
tion but was the pivotal strategy to conduct the operation success-
fully. With increasing numbers of adults requiring heart–lung
transplantation after correction of congenital heart disease but
eventually development of Eisenmenger’s reaction,5 our approach
might help to reduce the operative risk.
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Figure 2. Photograph of the patient’s frontal aspect 2 years post-
operatively. The scar from an upper median sternotomy above the
clamshell incision remains from congenital heart surgery during
childhood.
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